BC Calculus ’25-26 name

Dr Quattrin

Parametric/Polar MCQ Test Score
20 minutes

Calculator allowed

1. The total area enclosed by r =7 + 6sin0 is

a)  210.487 b) 189.243

c) 420.973 d)  94.622

2. A particle moves in the xy-plane so that at time z, its position vector is

(x(1), y(1)). At t=2, its position vector is (1, 5). It is also known that
t+2

(x'(1), y'(1)y =¢( , sin’s). Thenat =2, @ _
e’ dx

a) 0.271 b)  0.827

¢)  3.055 d  11.286




3. A particle travels parametrically throughout the x-y plane for time 0 <7 < 10.
Its velocity in the x-direction is given by the graph shown on the left. Its velocity in
the y-direction has given values in the table on the right

; t y'(®)

Xt f)seconds) gm/SGC)
AN _ i 2 -10
\ t 5 2
7 10

5 10 6
Selected values of y’(t)

o

Graph of x'(t) in in/sec

The speed of the particle at t =7 seconds is

a)  9.887 b)  9.987 ¢) 10012 d  10.112




4. To find the area of the inner loop of the limacon r = 1 + 2cos0, what angles
should you use as your lower and upper bounds of integration, respectively?

LSS
(a) 3 3
2T —2T
and
(b) 3 3
T 5T
— and —
¢ 3 3
2T 4T
and




5. The area of one loop of the graph (above) of the polar equation
r> =9cos(20) is given by which of the following expressions?

(a) 9 f /4 cos(20) do (b) 81 f /4 cos*(26) do
_]-[/4 —1'[/4

) 9 f /4 cos(20) do (d) 81 f "/ ¥ cos?(26) do
0 0




6. The velocity vector of a particle moving in the xy-plane has components
dx dy (7

given by — =4/ 3t and — =2sin| — [ for 0 <7. At time ¢ = 4, the position
dt dt 3

of the particle is (1, 5). The position at time ¢ =7 is

a)  <0.069, 0.824 > b)  <0.824, 0.069)
c) <12.148, —0.110) d)  <13.148, 4.835)
7. Given a curve is described by the parametric equations by

x =2t —2Ttsint
, find the equation of the line tangent to the curve at the point
y =2+ 2cost
. TU .
determined by ¢ = Py 1s

(@ y—2=1lx+m) (b) y—2=-1x+m)

() y+m=1(x—2) d y+m=—-1(x—2)




8.  The graphs of "1 ~ \/Esin(3 0) and r )= 1 are shown above. What is the

total area inside r . and outside 2?

a)  0.167 b) 0357 ) 05

d 1071 e)  2.142




9. A particle moves along the polar curve above from Point A to Point B.
Which of the following statements cannot be true at Point Q?

dx dr
@ —<—
dt do
d d
(b) ay > ay
dx dt
dx dr
© —>—
dt do

(d) Two of these statements must be false

(e)  All three of these statements must be false
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l. The velocity vector of a particle moving in the xy-plane has components

dx d t
given by Z = (t2 —4)\/§ and d_)t) = 4COS(? for 0<t. Attime 7= 3, the

position of the particle is (1, 5).

(a)  Find the y-coordinate of the particle at t=0.

(b) On0<1<4, at what time does the speed of the particle first reach 3.5?




(¢)  Find the distance traveled on 0 <t <4.

(d)  Is there a point at which the tangent line is vertical? If so, find the
coordinates of that point. Justify your answer.




2. Consider the curve above which is formed by the polar equation
m 5™

r=0cos%0) on 0 € [—, —}
2 2

(a)  Find the area enclosed by the given curve.




(b)  Find the value of 0 on r = 0cos?(0) which yields the maximum distance
from the pole.

5Tt
(c)  Find the values of 0 on r =60cos%0) on O € [%, T] for which the

tangent line is horizontal.




